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HYDROXY CARBOXY PYRROLYL-INDOLINONE DERIVATIVES AS 
PROTEIN KINASE INHIBITORS 

BACKGROUND OF THE INVENTION 

Field of Invention 

This invention relates to certain hydroxy carboxy pyrrolyl-indolinone derivatives 
and their pharmaceutical^ acceptable salts as protein kinase inhibitors. The compounds 
of this invention are therefore useful in treating disorders related to abnormal protein 
kinase activities such as cancer. 

State of the Art 

Protein kinases are enzymes that catalyze the phosphorylation of hydroxyl groups 
of tyrosine, serine, and threonine residues of proteins. Many aspects of cell life (for 
example, cell growth, differentiation, proliferation, cell cycle and survival) depend on 
protein kinase activities. Furthermore, abnormal protein kinase activity has been related 
to a host of disorders such as cancer and inflammation. Therefore, there is a great deal of 
effort directed to identifying ways to modulate protein kinase activities. In particular, 
many attempts have been made to identify small molecules which act as protein kinase 
inhibitors. 

DESCRIPTION OF THE INVENTION 

This invention discloses that certain hydroxy carboxy pyrrolyl-indolinone 
derivatives may have interesting and unexpected properties that advantageously 
distinguish them from known compounds. They are therefore useful in treating disorders 
related to abnormal protein kinase activities such as cancer. 

One embodiment of this invention is a compound of Formula (I) or (II): 
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wherein: 

R 1 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide; 

R 2 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide, aryl, heteroaryl, sulfonyl, 
sulfonamide; 

R 3 is selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl, and 

amide; 

R 4 is selected from the group consisting of hydrogen, alkyl; 
R 5 and R 6 are independently hydrogen or alkyl; 
R 7 is hydrogen, alkyl or hydroxyl; 

R 8 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted alkyl; 

n and m are independently 0, 1, 2, or 3; 
or a pharmaceutical^ acceptable salt, prodrug thereof It may also act as a prodrug. The 
compound of Formula (I) or (II) may exist in or co-exist with its cyclic lactone form in 
solution or in vivo. 
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Another embodiment of this invention is a compound of Formula (la) or (Ha): 




wherein: 

R l and R 2 are independently hydrogen or fluoro and are located, respectively, at 
the 4- or 5-position of the indolinone ring; 

R 3 and R 4 are methyl; 

R 5 , R 6 , and R 8 are hydrogen; 

R 7 is hydrogen or hydroxyl; 

n and m are independently 1, or 2; 
or a pharmaceutically acceptable salt thereof It may also act as a prodrug. The compound 
of Formula (la) or (Ha) may exist in or co-exist with its cyclic lactone form in solution or 
in vivo. 

Another embodiment of this invention is a compound of Formula (lib): 
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(lib) 




wherein: 

R 1 and R 2 are independently hydrogen or fluoro and are located, respectively, at 
the 4- or 5-position of the indolinone ring; 
R 3 and R 4 are methyl; 
R 5 , R 6 , and R 8 are hydrogen; 
n and m are 2; 

or a pharmaceutical^ acceptable salt thereof It may also act as a prodrug. Preferably, the 
stereochemistry at the *C is (R). 

The compound of Formula (lib) may exist in or co-exist with its cyclic lactone 
form with Formula (He) in solution or in vivo: 




wherein: 

R 1 and R 2 are independently hydrogen or fluoro and are located, respectively, at 
the 4- or 5-position of the indolinone ring; 
R 3 and R 4 are methyl. 
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Representative compounds of the present invention are shown below. 




3 4 



In the above examples, la is the cyclic lactone of 1 and they may co-exist in 
solution or in vivo. Similarly, 2a is the cyclic lactone of 2 and they may co-exist in 
solution or in vivo. Furthermore, in the above examples the stereochemistry at the carbon 
atom carrying a hydroxyl group is either RS, R, or S. In 1, la, 2, and 2a, such 
stereochemistry is preferably R. 

UtUity 

The present invention provides compounds capable of regulating and/or 
modulating protein kinase activities o£ but not limited to, VEGFR and/or PDGFR. Thus, 
the present invention provides a therapeutic approach to the treatment of disorders related 
to the abnormal functioning of these kinases. Such disorders include, but not limited to, 
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solid tumors such as glioblastoma, melanoma, and Kaposi's sarcoma, and ovarian, lung, 
prostate, pancreatic, colon and epidermoid carcinoma. In addition, VEGFR/PDGFR 
inhibitors may also be used in the treatment of restenosis and diabetic retinopathy. 

Furthermore, this invention relates to the inhibition of vasculogenesis and 
angiogenesis by receptor-mediated pathways, including the pathways comprising VEGF 
receptors, and/or PDGF receptors. Thus the present invention provides therapeutic 
approaches to the treatment of cancer and other diseases which involve the uncontrolled 
formation of blood vessels. 

Synthesis of Compounds 

The compounds of this invention can be synthesized by following the published 
general procedures (e.g. Sun et at., 2003, J. Med. Chem., 46:1116-1 19). But the following 
intermediates are specific to compounds of this invention and may be used in place of 
their respective counterparts in the above-mentioned general procedure: 4,5-difluoro- 
oxindole; (4/?,6/?)^butyl^-(2-aminoethyl^ and 4- 

amino-3-hydroxy-butanic acid. These intermediates may be purchased from commercial 
sources (e.g. Fisher Scientific, Fairlawn, New Jersey). Another variation from the above- 
mentioned general procedure is that in the synthesis of 1/la and 2/2a using (4/f,6i?)-^- 
butyl-6-(2-aminoethyl)-2,2-dimethyl-l,3-dioxane-4-acetate, the protecting groups need to 
be removed from the final product. Yet another variation from the above-mentioned 
general procedure is that in the synthesis of 3 and 4 using 4-amino-3-hydroxy-butanic 
acid, the acid needs to be protected before amidation and the protection group needs to be 
removed from the final product. These variations from the above-mentioned general 
procedure can be understood and carried out by those skilled in the art. Thus, the 
compounds of the present invention can be synthesized by those skilled in the art. 

The compounds described herein are presently representative of preferred 
embodiments, are exemplary, and are not intended as limitations on the scope of the 
invention. It will be readily apparent to one skilled in the art that varying substitutions 
and modifications may be made to the invention disclosed herein without departing from 
the scope and spirit of the invention. 
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The Claims 

What is claimed is: 
1 . A compound of Formula (I): 



(I) 




wherein: 

R 1 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide; 

R 2 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide, aryl, heteroaryl, sulfonyl, 
sulfonamide; 

R 3 is selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl, and 

amide; 

R 4 is selected from the group consisting of hydrogen, alkyl; 
R 5 and R 6 are independently hydrogen or alkyl; 
R 7 is hydrogen, alkyl, or hydroxyl; 

R 8 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted alkyl; 

n and m are independently 0, 1, 2, or 3; 
or a pharmaceutical^ acceptable salt, prodrug thereof. 



2, A compound of Formula (II): 
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0 




wherein: 

R 1 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide; 

R 2 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide, aryl, heteroaryl, sulfonyl, 
sulfonamide; 

R 3 is selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl, and 

amide; 

R 4 is selected from the group consisting of hydrogen, alkyl; 

R 5 and R 6 are independently hydrogen or alkyl; 

R 8 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted alkyl; 

n and m are independently 0, 1, 2, or 3; 
or a pharmaceutical^ acceptable salt, prodrug thereof. 

3. The compound of claim 1, wherein: 

R 1 and R 2 are independently hydrogen or fluoro and are located, respectively, at the 
4- or 5-position of the indolinone ring; 

R 3 and R 4 are methyl; 

R 5 , R 6 , R 7 and R 8 are hydrogen; 

n and m are independently 0, 1, or 2; 
or a pharmaceutically acceptable salt thereof 

4. The compound of claim 2, wherein: 

R l and R 2 are independently hydrogen or fluoro and are located, respectively, at the 
4- or 5-position of the indolinone ring; 
R 3 and R 4 are methyl; 
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R 5 , R 6 , and R 8 are hydrogen; 
n and m are independently 1, or 2; 
or a pharmaceutical^ acceptable salt thereof 




wherein: 

R 1 and R 2 are independently hydrogen or fluoro and are located, respectively, at 
the 4- or 5-position of the indolinone ring; 

R 3 and R 4 are methyl; 

R 5 .R 6 ,andR 8 are hydrogen; 

n and m are 2; 
or a pharmaceutical^ acceptable salt thereof 

6. A compound of Formula (He): 



HO 




wherein: 

R 1 and R 2 are independently hydrogen or fluoro and are located, respectively, at 
the 4- or 5-position of the indolinone ring; 
R 3 and R 4 are methyl. 
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7. The compound or salt of claim 2, wherein the compound is selected from the 
group consisting of: 




3 4 

9. A method for the modulation of the catalytic activity of a protein kinase with a 
compound or salt of any one of claims 1, 2, 3, 4, 5, 6, 7, or 8. 



10. The method of claim 9, wherein said protein kinase is selected from the group 
consisting of VEGF receptors, PDGF receptors. 



